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Vaccine Immunogenicity Trials

Antibody concentrations measured shortly after
completion of the primary dose series (Type I
measurement)

Antibody concentrations measured immediately
prior to infection (Type II measurement)

Antibody concentrations measured at various times
after the completion of the primary series (kinetic
studies)
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Type I Example: Petiussis Toxin (PT)
GMT = 101.8, std dev = 1.6
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Correlates of Immunity (Protection)
Uses

‘Surrogate’ for efficacy

–allow use of immunogenicity trials (Type I
measurements rather than efficacy trials

Allow for comparison between different
manufacturing processes including
combination vaccines

Allow for prediction of how different
antibody response distributions change
efficacy
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Historical Model
Po~ulation Based

+ Measure antibody levels in vaccinated and
unvaccinated groups

+ Protective level is that which is exceeded by
most of the vaccinated group and not
reached by most of the unvaccinated group

+ Problem: arbitrary
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Vaccine Efficacy

VE = 1- disease rate g
.

iven treated
disease rate given not treated

P(DIT) = prob (disease given treated)
P(D NT)= prob (disease given not treated)

VE = ‘w T
PDN)
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Vaccine Efficacy

VE = I_ jP(Dlc, E) f(clT)dc
~P(Dlc, E) f(clNT)dc

—- .—. — .-

1 ET[p(Dlc, E)]
=—

ENTIP(DIC, E)]

vE=l-
expected d sease rate - treated

expected disease rate - not treated
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Vaccine Efficacv Estimate

e
a+bcj

z
j 1 + ea+bcj

J-
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n=

Cj =

VE =

1,... ,n
number of

n
ea

I+ea

in immunogenicity trial

cone. in the j-th subject of the trial
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Correlates-lmmunogenicity
Vaccine Efficacy
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Theoretical Issues
Concentration Specific Model

Accounting for the time-varying nature of the
disease risk due, possibly, to the time-
varying nature of the immunologic
measurement

Accounting for the follow-up time
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Example: Petiussis Ttials

Cherry, et. al, Vacci ne, 1998, 16:1901-1906

Storsaeter, et. al., Vaccine, 1998, 16:1907-
1916

Use pre-exposure measurement (Type 11)-
imputed - and simple logistic model

Do not back estimate to Type I post
vaccination measurement
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Erlangen Acellular Petiussis Trial
Household Contact Sample (subjects exposed in their household)

YO Disease vs. Antibodv Cone. afier ~rimarv series
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Rate of Varicella* After VZV Vaccine
Adapted from: CJ White et al PIDJ 11:19-23, 1992
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Population Based Model

VE = 80%

LCone.

Unvaccinated Distribution in
unvaccinated
group not relevent
to estimation

Cone. L
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Basic Immunology Issues
Serology lgG Measurements
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Relationship of assay measurement
with opsonic or virus neutralizing
capability (functional antibody)

Amount and speed of anamnestic
response

● Mucosa and cellular immunity
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Conclusions

● Concentration specific models may be
too impractical for common use

● Population based models may provide a
suficient approximation
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